Aim: To critically evaluate data and arguments by Van Howe defending his stance opposing male circumcision (MC), in particular his meta-regression analyses evaluating the ability of MC to reduce HIV infection risk in heterosexual populations within and outside Africa. Methods: We performed metaregression analysis of log odds of HIV infection between uncircumcised and circumcised men using a single covariate (MC prevalence) in the meta-regression model involving the metareg package in STATA 13 for 103 populations worldwide and for populations within Africa. The meta-regression of log odds and MC prevalence was fitted to a line, as were empirical Bayes estimates resulting from post-estimation. Results: Our critical evaluation of Van Howe's arguments attempting to undermine the scientific evidence in support of the benefits of MC in protection of men against HIV during heterosexual intercourse, as well as other infections and conditions, together with his use of statistics to support his beliefs, revealed serious flaws, obfuscation and missing data. We therefore performed our own meta-regression analysis using a trivariate model. Doing so revealed that for MC prevalences of 50%, 75% and 100% for general populations within Africa, odds ratios for HIV risk in uncircumcised vs. circumcised men were 1.35, 1.58 and 1.85, respectively. Our meta-regression analysis of data for all countries yielded similar findings. For a general population outside Africa with 100% MC prevalence, OR was 1.5. Van Howe failed to acknowledge that since MC prevalence in US whites (91%) and blacks (76%) exceeds 75% his results support MC having a protective effect in those population groups. Conclusions: The protective effect of MC against How to cite this paper: Morris, B
Introduction
Despite strong evidence that male circumcision (MC) reduces the risk to men of human immunodeficiency virus (HIV) infection during heterosexual intercourse with an infected female partner, there are those who remain in denial or who insist that the findings are not relevant outside epidemic settings such as exist in Africa. While the claims by most MC opponents have been refuted convincingly, the statistical analyses used by one MC opponent, Robert Storms Van Howe, have presented more of a challenge to researchers. It is, nevertheless, important to science and public health to critically respond to all publications that appear to perpetrate false or misleading information. Here we address an extensive (19-page) defense by Van Howe [1] of our criticisms [2] of a meta-regression article he published comparing the prevalence of HIV and MC in 109 populations worldwide that led him to question the value of this procedure, particularly outside Africa [3] . In the present article we will show how, by statistical means and misrepresentation of published data, Van Howe has attempted to perpetuate his seemingly personal agenda that is opposed to MC, particularly of minors. We will, moreover, present results of our own meta-regression analyses spanning the full-range of MC prevalence (0% -100%) to show that MC is effective at the population level for HIV reduction both within and outside Africa.
MC Denialism
Van Howe takes umbrage at published critiques by numerous researchers concerning his articles and analyses [2] [4]- [15] , as well as the published critiques of articles by other MC opponents [16] - [59] misrepresenting and distorting the strong scientific evidence documenting various benefits of MC for prevention of infections and other adverse medical conditions in males. This regrettable approach by MC opponents jeopardizes public health efforts and puts global health and lives at risk.
The criticisms of Van Howe's work have been based on the consensus view of a substantial body of scientific literature. As a notable example, in table 1, item 10 of his defense article, Van Howe denies that heterosexual transmission is the main driver of HIV infection in Africa [1] . In item 11 of his table 1 (and referred to in his Note 9) Van Howe, by omitting the word "treatment", misconstrues a modelling study [60] that actually found, "The prevention benefits of HIV Van Howe's use of meta-regression is justified when studies show a high level of heterogeneity. Curiously, Van Howe failed, however, to provide heterogeneity statistics for his meta-regression analyses. If he was trying to address heterogeneity by employing meta-regression, then it should have been obvious to a self-proclaimed statistical expert such as Van Howe of the need to present statistical results showing that heterogeneity had actually been reduced. Van Howe should also appreciate the need to justify adding complexity to an analysis by solving an underlying problem, not simply his own dissatisfaction with the results apparent from individual studies. A problem with meta-regression is that the number of possible meta-regression analyses of a set of data is usually enormous. One can make arbitrary choices of variables to include in the model, enabling an individual to generate results to the individual's liking.
Van Howe tries to demonstrate his superior statistical knowledge by criticizing a critique by Waskett and Morris [9] of his article with, "Sorrell [sic!] and colleagues" on fine-touch sensitivity of penile sites of uncircumcised and circumcised men [68] . But his criticisms seem off target. First, that study did not contain, "a single hypothesis that had been developed using pilot data", as stated in Van Howe's Note 1 [1] . Waskett and Morris rightly pointed out that Bonferroni correction should have been applied to the P values arising from the multiple comparisons carried out by Sorrells et al. to test different sites on the penis for fine-touch sensitivity. Contrary to Van Howe's assertion, Waskett and Morris appreciated that, "someone with primary source expertise would know that Bonferroni adjustments are not used with marginal mixed models", and they did not suggest that the mixed model data required Bonferroni correction. The Letter by Young [69] cited by Van Howe misrepresented the critique by Waskett and Morris [9] and failed to understand appropriate use of the Bonferroni correction. The reader should examine the Waskett and Morris critique [9] in its entirety in order to appreciate the large number of errors and distortions in Sorrells et al. An obvious analysis that was not presented in Sorrells et al. was a comparison of fine-touch sensitivity for the same sites present on the penis of both circumcised and uncircumcised men. Therefore, in their critique, Waskett and Morris performed that analysis using those data from Sorrells et al. and found no statistical difference, even before Bonferroni correction for the multiple comparisons [9] . A subsequent study across all sensation types (touch, warmth and pain) by Canadian researchers, Bossio et al. [70] concluded that, "the foreskin is not the most sensitive part of the penis". Although the foreskin was sensitive to fine-touch, in referring to Sorrells et al. [68] , Bossio et al. stated that their study, "challenges past research suggesting that the foreskin is the most sensitive part of the adult penis" [70] .
Van Howe appears to think that raw data rather than data adjusted for potential confounding factors should be used for meta-analyses. We disagree, as do others. For example, Peters and Mengerson state, "If adjusted estimates cannot be obtained, the reasons for this should be investigated and sensitivity analyses could be used to assess the impact of this on the meta-analysis" [71] .
We agree with Van Howe that all published critiques of his meta-regression analysis and his other articles should be read before deciding whether the results and claims in his publications have merit.
In the section entitled, "An effective critique requires specialised expertise" [1] , Van Howe enunciates the sequential steps needed for the statistical analysis we criticized. The second author of our critique, Dr. Gia Barbosa, has the specialized statistical expertise Van Howe enunciates. What should be of concern is whether, in the hands of an expert with an agenda, statistical analyses might have been used to generate a result consistent with a predetermined outcome.
What Makes an Expert?
Van Howe correctly describes the difference between an individual with some knowledge of a topic and one with specialist knowledge, subcategorized according to whether that person has interactional or contributory expertise. As far as the critiques that have been directed at the work of MC opponents are con- Table 1 we list systematic reviews, meta-analyses and risk-benefit analyses [18] citing their "own 'review' of the literature", Morris et al. [37] introduced bias is unsustainable, given that not only the meta-analysis by Tian et al., but also a recent meta-analysis by Yang et al. [101] and systematic review from Denmark [102] , together with a large probability survey in the UK [103] , arrived at the same conclusion as Morris & Krieger that MC has no adverse effect on sexual function. The meta-analysis by Yang et al. found, moreover, that MC improved intravaginal ejaculatory latency time by 28% and that pain during intercourse was 64% less frequent in men who were circumcised [101] . Van Howe acknowledged that the lead author of the recent critique, Morris, published a meta-analysis with Thomas Wiswell [77] , a pediatrician who published the first large epidemiological studies [104] [105] and a meta-analysis in 1978 [105] showing that MC protected against urinary tract infections (UTI) in infancy, therefore demonstrating, "contributory expertise". But Van Howe misrepresented the 2013 meta-analysis by Morris & Wiswell. He failed to point out that contrary to the meta-analysis by Singh-Grewal et al. [106] he cites in stating, "It was estimated that the number of infant circumcisions needed to prevent one [UTI] was 111", the meta-analysis by Morris & Wiswell [77] presented findings for UTI risk contributed by the foreskin in an uncircumcised male over the entire lifetime (1 in 4) . It is therefore hardly surprising that, "this number dropped to 4" for lifetime risk of UTI. Hardly, "a discrepancy that raises serious questions as to whether the analysis was performed correctly". In fact, this exemplifies the "legerdemain" Van Howe's critics accuse him of (as listed in his table 2, item 4) [1] . Indeed, he appears unable to resist the temptation of misconstruing data to undermine the validity of findings that support conclusions not to his liking. Curiously, he avoided any discussion of the odds ratio (OR) or risk ratio (RR), either of which are actually what a meta-analysis generates. Instead he mentioned number needed to treat (NNT)-a figure derived from the results.
Contrary to his assertion that the meta-analysis by Singh-Grewal et al. [106] was, "by authors who no one considers to be partisan in this debate", the senior author of that study (Jonathan Craig) is likely an MC opponent. The study by Singh-Grewal et al. was criticized by a former Chair of the American Academy of Pediatrics Task Force on Circumcision, the late Edgar Schoen [6] , for flawed, misleading and one-sided arguments. Schoen pointed out that, "studies of older children and adults [were] inappropriately included in the analysis". Schoen also pointed out that the fact that, "the prevalence of UTI in boys decreases with increasing age may explain why the odds ratio in boys is not as favorable as earlier studies". Being more recent (by 8 years), the meta-analysis by Morris and Wiswell [77] included more studies, determined level of protection conferred by MC at different ages, not just in infancy, estimated lifetime risk reduction conferred by MC, and was published in the world's top urology journal based on impact factor, Journal of Urology. Van Howe presented an itemized list of things that "interactional experts" should know. Most of this misrepresents our criticisms of his publication [3] , as the reader might appreciate by examining our critique [2] . Although we can provide a counter-point to each item he lists, we have confined our discussion to several of his more egregious comments.
In item 2 of his list, we agree with Van Howe that, "between-study heterogeneity from differences in study design can arise equally from randomized clinical trials as observational studies" [107] . The scientific data show that MC reduces heterosexual transmission of HIV from infected women to men by at least 60%. Three randomized controlled trials (RCTs) in sub-Saharan Africa [108] [109] [110] are remarkable for their consistency in the level of protection observed [111] [112] . Risk ratio in each RCT was, respectively, 0.41 (95% CI 0.24 -0.69), 0.41 (95% CI 0.24 -0.69) and 0.43 (95% CI 0.25 -0.75) [112] . Interestingly, risk ratio for each RCT was similar to adjusted risk ratio found in a meta-analysis of observational studies, namely 0.42 (95% CI 0.34 -0.54) [113] . A Cochrane review [111] confirmed the validity of the RCT findings. The most recent metaanalysis of RCTs and observational studies found the protective effect of MC against heterosexual acquisition of HIV by men to be 0.70 (95% CI 0.62 -0.76) [114] .
In relation to Van Howe's item 5, we agree that meta-regression analysis applies to population risk, as stated in the reference we cited [115] , so we reject his claim that we were not aware of this.
In his item 8, Van Howe stated that, "the purpose and advantage of multivariate analysis [is] seeing how each variable is impacted by the other, potentially confounding, variable". Unfortunately, this statement appears to contradict the statement he makes near the end of the third paragraph of his Introduction referring to a response [116] he published in which he, "details the dangers of using adjusted odds ratios in meta-analyses and explains why using raw data is preferred" [1] . This is an extraordinary and idiosyncratic claim. Most experienced statisticians agree that, if available, using adjusted data is essential to avoid the introduction of confounding influences.
In his item 9, Van Howe persists with his assertion that the small absolute risk reduction seen in the large RCTs in sub-Saharan Africa negates the validity of the results [1] . An interactional expert would understand RCT methodology, specifically that RCTs involve an external advisory committee whose job it is to halt a trial once there is evidence of the effectiveness of the intervention, so that the intervention can be offered to the control group [117] . The point Van Howe makes has been addressed previously by interactional and contributory experts [34] . Our critique stated, "He seems not to understand the way RCTs are conducted". Nor did Van Howe mention that the "absolute risk reduction" claim was published by MC opponents, Boyle & Hill [118] , who in turn stated they took it from an unpublished manuscript by Van Howe. Van Howe should be aware that an absolute risk reduction of 1.8% was calculated by the Cochrane committee in their systematic review and meta-analysis of the three trials [111] cited above. Boyle and Hill's article was severely criticized [34] . In particular, Boyle and Hill failed to point out that the significant absolute adjusted risk reduction of 1.3% (actually 1.8%) was for the 2-year point of the RCTs. Follow-up studies have shown continuation, even enhancement, of the protective effect of MC against HIV infection with time [119] [120] [121] . One might therefore expect a 1.3% (or 1.8%) reduction after 2 years to increase to 13% (or 18%) by 20 years. In a population of one million sexually active men this risk reduction would mean 130,000 (or 180,000) HIV infections averted over 20 years. Modelling has shown that circumcising 20 million men in 14 sub-Saharan African countries during 2009-2025 would avert 4 million new HIV infections over these 15 years [60] . But Van Howe either chooses to ignore or seems unable to address our explanation.
Meta-Regression Analysis
In his item 11, Van Howe appeared reticent to present the full complement of results arising from the trivariate analyses in his meta-regression [1] . Specifically, in Entering these values into the formula for MC prevalence of 50%, 75% and 100% yields: Figure 1 . Meta-regression analysis of log odds of HIV infection between uncircumcised and circumcised men using a single covariate (MC prevalence) in the meta-regression model performed using the metareg package in STATA 13. The plot fits the regression line, with circles representing the estimates from each study, sized according to the precision of each estimate [122] . We have plotted these for all countries (a) and data for Africa only (b), using correct data (see supplementary table in Morris et al. [2] which shows correct values for studies used by Van Howe [3] in his meta-regression analysis). We did not have raw data (or accurate data or data that we could be certain were included in Van Howe's original analysis), which is why we used n = 103, rather than the n = 109 studies used by Van Howe.
reduction for MC prevalence of zero through 100% for all populations worldwide and for African populations only. Circles represent the estimates from each study, sized according to the precision of each estimate [122] . Figure 2 shows prediction interval, confidence interval and log OR using the metareg package [122] .
Van Howe also failed to provide an OR in his trivariate model for HIV risk in a general population outside Africa with a MC prevalence of 100%. He omitted to acknowledge that we did in fact perform our own calculation, and we then stated that, "for a general population outside Africa with 100% MC our preliminary calculations suggest an OR of 1.5" [2] .
Van Howe disagreed with our claim that his conclusion that MC did not protect against HIV resulted from the, "inclusion of questionable MC prevalence estimates in the trivariate model". This is surprising as we did show, in the Supplementary table we provided [2] , that he used incorrect data for 14 (29%) of the 48 studies. While the discrepancy was less than 10% in 9 of the 14 studies, for 5 studies the discrepancies ranged from 10% -78%.
It also seemed to us odd that Van Howe thought that because we did not obtain his dataset and perform the analyses ourselves we do not fit his definition of being "expert". In fact, also not acknowledged by Van Howe, we actually recalculated While we are confident that these estimates would change with the inclusion of additional covariates, the plot gives an indication of the error in this particular case. While we are not confident in our ability to estimate the standard error using aggregate data, our own analyses suggest that considerable variability is unaccounted for in this analysis.
his data using his trivariate model adjusting for location, risk and MC prevalence, confirming his OR of 0.78 for a general population outside Africa with a MC prevalence of 0%. Van Howe did not respond to our ensuing statement that, "this does not, however, seem to be a characteristic of any study included in his analysis" [2] .
In summary, in response to Van Howe's concern about, "contributory expertise", we consider that our expertise is sufficient to provide as thorough a critique as might be possible, "as to how [his] analysis was flawed". We did the best we could, given Van Howe's limited description of statistical analyses and variables that appeared in his paper.
Types of Arguments

Was Our Critique Part of a "Broader Inquiry" with Others?
In item 7 on page 9 of his article, Van Howe did not provide an adequate response to our criticism that his trivariate results included the US for his statement that, Africa with circumcision prevalences up to 75% such as is seen in either Europe, Australia or the USA would not have a significant impact on HIV incidence or prevalence" [1] . We pointed out that in the US, MC prevalence in men exceeds 75%, being 81% overall (91% in white, 76% in black and 44% in Hispanic men)
according to the most recent estimates published by CDC researchers [123] . This means that MC is protective in whites and blacks in the US, even when based on Van Howe's results. Van Howe cited older survey data on US MC rate reported by the CDC [124] . But that study also found overall MC prevalence in the US exceeded 75%, being 79% overall and 88% in whites, although prevalence was 73% in blacks and 42% in Hispanics. He "cherry-picked" a figure of 56% from the, "Rates of male circumcision in the United States" section on pages 28 -29 of the CDC draft MC policy recommendations [125] . The CDC's review presented the MC rates found in the latter two CDC surveys [123] The national study in 1997 he cited provided a MC rate of 74% [126] , just shy of the 75% figure. Our criticism thus stands.
In his item 8 of this section, Van Howe accuses some of us of failing to disclose our association with MC "advocacy groups" [1] . This can only be con- 
Was Our Critique Aimed at Persuading Others?
Van Howe accused our critique of attempting to persuade others. To the con- 
Was Our Critique Aimed at Defeating Others?
Van Howe appeared to take criticism of his work and that of other MC opponents personally. We assure Van Howe and other MC opponents that it is the science that we strive to uphold first and foremost. When scientific data are misrepresented and analyses are conducted with the intent to mislead others by promoting a non-evidence-based agenda, any scientist is within their rights to provide counter arguments based on the best available evidence. That was our intent.
Response to Van Howe's Conclusion
We find little in Van Howe's defense that addresses the concerns raised in our critique [2] . Rather than focusing on the criticisms, we find his arguments to be evasive, using claims and hyperbole in attempting to shore up his purported sta- have demonstrated a progressive increase in the estimate of proportion of uncircumcised males who will experience an adverse medical condition over their lifetime as a result of having a foreskin, as well as the magnitude of the benefit to risk ratio (as we document in Table 1 ). Those figures reflect ongoing growth in high quality publications used for successive risk-benefit analyses. The reason no one else has reproduced these figures is because no one else has tried. Van Howe referred to a claim by Frisch and Earp [129] that the relative magnitude of benefits of MC is overstated by a, "factor of approximately 100", but no basis for this claim was provided by those authors. The Canadian Paediatric Society did not perform a risk-benefit analysis, so the quote presented by Van Howe from their position statement is not based on data. It was then left to others to do a risk-benefit analysis using incidence figures for various medical conditions in or relevant to Canada [52] . The risk-benefit analysis in that critique found benefits greatly exceeded procedural risks of early infant MC [52] . Interestingly, the summation of risks in the latter was 0.4% [52] , which was identical to the total risk of adverse events for newborn MC found in a large detailed study by CDC researchers [130] .
Van Howe cited as support for his claim about MC risk a small Scottish study of 180 boys with UTIs, amongst whom 3 were circumcised to reduce UTI recurrence. We fail to understand how those findings for a single condition are relevant to our risk-benefit analyses of multiple conditions. Van Howe then states conditions is added to the risk of infections, one obtains an estimate of over 1 in 2 for the risk to an uncircumcised male of experiencing at least one of those foreskin-attributable conditions over their lifetime [131] .
The Danish study by Sneppen and Thorup that Van Howe then referred to stated there was, "significant morbidity related to foreskin problems in a predominantly uncircumcised population" [132] . That study pointed out that the reason most Danish boys might go through infancy, childhood and adolescence without being circumcised reflects, "the strict foreskin-preserving culture of Denmark" [132] . In contrast to Van Howe's misleading statement that this study showed, "only 0.5% of boys needed circumcision for medical reasons", Sneppen and Thorup noted that, "More than 5% … were admitted to the pediatric surgical department with foreskin-related problems [mainly phimosis] and at least 1.66%
of the boys needed surgical procedures in [sic] general anesthesia" [132] . Of these, 24% initially and another 5% after alternative treatment failed, received a circumcision. Moreover, foreskin-preserving preputioplasty had to be repeated in 5.5% (higher than for MC: 2%), further exposing the boy to surgical risks. Thus the, "more than 5%" of boys that presented initially should have been offered circumcision, since the latter is the definitive treatment, and confers a diversity of other preventive health benefits.
Van Howe then claimed a 1999 study from England found much the same.
But that study found, "pathological (cicatrizing)" phimosis (mostly caused by lichen sclerosus) affected 0.6% of 62 boys aged 5 -14 years by their 15 th birthday, "a value lower than previous estimates" [133] . And that, "During the same pe- Taken together, we do not consider that, "figures quoted by Morris and his co-authors are exaggerated", nor do they represent "hyperbole". Van Howe accuses Morris of a "Gish gallop" of publications on MC. (This term came from the tirade used by Duane Gish, a creationist, to seek to overwhelm objections based on scientific evidence). The term was used against Morris in an online newsletter by the MC opponent Brian Earp [134] , which itself was hyperbolic, even using the offensive and quite unprofessional word "bullsh**" in its title. Van Howe should perhaps appreciate the energy needed by Morris and his co-authors in their struggle to keep up with the "Gish gallop" of articles by MC opponents, by pointing out fundamental errors in those. Since the articles by MC opponents repeat claims repudiated in prior critiques and in high quality systematic reviews and meta-analysis published by Morris and his co-authors as well as by others, it is to be expected that these have been cited in multiple critiques. We appreciate Van Howe's quote of a comment made in 1999 in a book review by Basil Donovan, a Sydney friend of Morris. Donovan's interesting perspective-"Morris is a man on a mission to rid the world of the male foreskin"-more likely reflects Donovan's sense of humor, although seems to us to be somewhat of an exaggeration for effect. Nevertheless, based on the current strong scientific evidence, universal foreskin removal early in infancy should help improve global public health. This is a desirable goal that no responsible person should object to.
Conclusion
Based on our evaluation of Van Howe's arguments, one should not rely on Van Howe for the "best approximation of the truth" when it comes to scientific evidence in the field of MC. Contrary to the incomplete and questionable meta-regression analysis by Van Howe, our more comprehensive meta-regression analysis shows that MC is able to reduce the risk of HIV in populations worldwide. MC also reduces the risk of other infections and adverse medical conditions.
